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NATIONAL ADVISORY COMLITTEE FORt ARRONAUTICS

TECENICAL NOTE NO. 1156

COLULE'N AND PLATED COXTRESSIVE STRENGTHS

OF AIRCRAFT STRUCTURAL MATERIALS

EXTRUDED O-1HTA MACHESIUM ALLOQOY
By ZGearge J. Heimerl and Donald E. Niles

SUMMARY

Column and plete compressive strengths of extruded O-~1HTA

magnesium alloy were determined both vithin and beyond the -elastic

range from tests of flat-end H-secttion columns and from local-
instability tests of H-, Z-, and channsl-section columns. These
tests are part of an extensive research investigation to provide

data on the structural strangth of various aircraft materizls. ~

The resuits are presented in -che form of curves and charits that
are suitable for use in the design and analysis of aircraft
gtructuress,

IRNTRCOUCTION

Colurn and plate members that fail by instability are basic
elements in an aircraft structure, For the design of structurally
efficient aircraft, tie strength of these eslenents must be known
for the various aircrafi matericls, -An extensive research program
has therefore bren undertaken at the Langley Memorial Aeronautical
Laboratory to estaklish the column and vlate compressive strengths
of a number of the alloy:s available for use in aircraft structuress
The alloys already investizated include 245-T. and 175-T7 aluninum-
alloy sheet and extraded 758—l 2uS-T, R303-T, and 1LS-T aluminun
alloys (refurences 1 to 6, respcctively).

Because information on hish-~strength maghesium alloys
comparzble with that now available for aluwminum alloys is needed,
extruded 0-1ETA magnesium alloy has been included in the
investigations The resulis of the tests to determine the column
and plate compressive strengths of extruded O—_HT& megnesium alloy
are presented herein,
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SYHMBOLS

|

length of column

o raciuns of gyration

e fixity coefficient used ir Buler column formmula
L . . SR

Py effective slendarness ratio of column

bp, ty  widith and thickness, respectively, of flange of He, 2Z-,
or channel sectiqn (see fig.'ls

bwe ty width and thickness, respectively, of 1'eb of Hw, Z~, or
channel section' (see fig, 1)

r ~radius of corner fillet (seec figs 1)

Ky nondimensional cocfficient used:with by and ty in
platesbuckling formula (see figs., 2 and 3 taken from
roference 7) ¢

X modulus of clasticity in compression, taken 26 500 ksi
for extruded 0-1HTA magnesium alloy

T nondimensionsl coefficient (The value of T is so
determined that, vhen the effective modulus of
clasticity TE, d4s substituted for E;, in the

cquation for elastlc buckllng of columns, tho

eomputed critical stress agrées with the cxperimentally
observed value. The coefficicnt T 48 equal to unity

vwithin the elastic range and decrcascs with incrcasing

stress beyond the elastic range.)

LA . nondimensional cocfflclunt for gompressed platdés
corregpondlng to T for colwins :

# Poisson's ratio, takcen as 0,3 for extruded O=1HTA
magnesium alloy

Top criticel. compressive stross

aﬁax- .average ctomprassive stress at maximum load

oy conpressive yleld stress

i

Hh

W
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METHODS OF TESTLiHG AWD ANLLYSIS

The specimens and methods of testing ard analysis employed
to determine the compressive stress-strain curves and the colman
and plate compressive strengths were similar to those described
in refererce 6 writh the following excepbions: 7

In ordsr to make the compressive sbtress-strain tests of
gingle-~thickness snec1m"1~, z uedified kcnbgamoryhTenplin tyve of
commression Tixture {shown in £ig. L) ubilizing grooved steel

_°°

rlates tc support the specinens was ussd for most of the tests,

The straing were mcaswed by mezns of either oune or two wire
strzin gages mounted =t the midole of the faces of tie specimen
{sze Ffig. ) and were raccerded tozether vith the load by
suitograrhic lead-strain equirment,

‘he nominal cross-—sectional dimeusicns of all the Ilat-end
colvmne uced to deternine the column strongth werc bp = 0,56 inch,
bwr = 1,37 inches, and ty =.0.125 inch,

SESULTS AND DTSCUSSION

Caommressive Proporiies

The campressive stress-gtrain curves that apnly to the
sxtruded O-1HTA maemesium alioy used in this investigation are
cummarized in figurc 5, The variation in compressive yield stress
thowm by the dashed cirves indicates the maxdimum differences that
were found to cxdst botween the average values cbtaincd at the ends
of the different 20-foot exirusicns; only a single curve is showm
vhere the variation is smclle The average value of opy that
2pplies to the enbtire cross section of the Iflat-end H-scction
columns is 3L.1l ksi. The average values of Opy that apply to
all the local=-inctability tests arc 3h.l ksi for the flange
materisl and 33,1 kei for the web material,

The variation of compressive proporiies over & cross scction
of the largcst extrusion is illuetrated in figure 6. Each value
of ogy represents the tost results for a singie-thickness
comoression speciman cub from the section at the position
indicated. Values of oy for the vweb are somewhat lower than
those for the flange, Individual values for the web obbained
from tests of the other extrusions, homeveor, vwore in some instances
as high or elightly higher than those obtained in some parts of the
flanecse
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Column and Plate Comwressivag Strongths

Bccause the comorassive groperties ¢f an extruded magnosium
alloy may vary, the data end charus of the present peper should
not be used for design wursosas for extrusicns of 0~1HTA megnesium

alloy that have appreciably ditfforent cawpressive properties from
those reported hercin - unless A suiieble method is degviesed for
ad,jusmng test resvlts to azcount {or veriations in material
proverties, (average valuss of Tey tﬂat apply are givcn in

round numbers in figs. 7, 2, and 10 to 13.)

"he results of the column and local<instobility tests of
cxbruded O-1HTA magne°iuh alloy ars summarized herein; a discussion
of basic relationships is givon in reference 1.

solumn strengthe- The columa curve of figure 7 shows the
resul®s of he ficbwcnd B-gection column:.tests. The fixdty
cocificiont ¢ was tcken cqual to L on the basis of test results
for flat-end alumirum~alloy colums. ’Thg test points for three
column tests Fﬁ? of about 10 are n0u sl.ovn because these
colums develoved local instability dfter column buckling had

occurreds Thus, the average campresuwivo siress al weximm

load Tgax (about 3945 k31 for these Jnree tests) would probably
not rerresent the column strength if on.y colupm buckling had
taken place. In these tests, however, wisibla columin buckling
was observed at a stress of sbout 3l k i,'and.the short~dashed line

shovn in figure 7 (for velues of —';\;? from about 10 to 20) gives

a conservaltive estimate of the co;ﬁmn shrength in this Tegion.
None of the other cclumns devsloped local instebilitis

The ratio of length to crookedness was greater than 1000 in
all cazsese. (Crookedness is dafined ag the distarce from a point
at the midsectlon of a column from a straight line drawm “ctween
corresponding points at the end sections:of tie column.) Some
effect of column curvature or imperfectidn, however, is indicated

L . p .
by the test values for ¥ of about 71'znd 81 {sce fig. 7)
falliog slightly below the Euler curve,

The reduction of the effective modulus of clacticity +%c
with ‘increase in stress is indicated in flgure & by the variation
of T with stress.

Ylate compressive strength.- The results of the local-
instability tests of the F- 7=, and channclesection columns used
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to determzine the plate compressive strength are given in _ R

tables 1, 2, and 3, respectivelj. The instability of the plate
clementes of an H-scction column under test is illustrated in
figure 9. :

The pilste-lmuckling curves, analogoues to the column curve of
Pigure 7; are sheown in faigure 1C0. The reduction of the ecffective
modulus of elasticity for plates T, with increase in stress is
indicated by the variation of m with stressy which is shown with
tho curve for 7T in figurs Y. The curves for both T and m
diveryge from wnity at & stress below that for wvhich there is any
visible diveregnrce of the stress-—ctroin curves from straignt lines
(see fig. 5) and irndicate some effectis of initial cut'mture or

othcr columia or niate imocrlecbions. :

Tie variation of the actual critical stress oy wWith the
theoratical criticel etress cr,r/ﬂ comnubed for elastic buckling

by mezns of the formule and corves of fipgures 2 and 3 is shonn in
figvre il.

in order to illustrote the dlffercnce between the crttlcal

stress Ogp and the average stress obt maximmm load c- the

variation of cr width Oer/Ciar 15 shovm in figure 12.,
Because valuss of C‘i'xax may be required in strengih cc.lculatlono ’

the variation of Gpu, vith o0gn/T is shown in figure 13.

The data for H-scchbions describe slightly higher curves than
those indicated for Z— and channzl sections in figurcs 10 to 13,
4 reason for somevh:at higher voalues of op,¢ being obtained for

Hezections than for Z— =nd chonnel secéhbions for a given value R
of 0p./M (fige 13) may bo that the flange materisl tends to be

some.mat stronger than the webh material (sze fig, 6) and forms a
higher oercentage of the total cross-sectionzl area for tie
H-section than for the Z- or cheannol sections; The resuvlts
indicated by tue individial curves obtained Tor tho two classcs of
gection 'v.re cansistent with the comparable rosulis Tor extruded ) .

elso str or:mer 'c.ra.n tqo weh mabtericl.

Lengley Memorial Aeronauticzl Laboratory R
Wetion~l ddvisory Coamaittee for Aeronzutics ——
Lengley Field, Va., Julr 12, 146
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TABIE 1,~ DIMENSIONS AND TEST RESULTS FOR H-SECTION =4
COLUMNS THAT DEVELOP LOGAL INSTABILITY :()3
>
ty || bw| be| 1 |1 |tw | bw |l by \ /12 12 =1, Gr | 9, E}
= m d - 3
Gl | (1na) [(tma)| (2n0)] (30} (ima)[BW | % | T | Bw m:'eaﬁ b | Gty | G | Gent) | oy »
. o a
o)
Ia |0.126 0,128 1,37 | 1407 | Le70 3.k |0.99 | 10,82 J0.785} 1.24 32,1 6242 | 33.0 | 346 | 0.962 *
h1y o127 | «228] 1.37 | 2.07 | heB3 (346 | 499 | 20.70 | 790 1.22 2.1 62,1 | 33.9 31:.2 985 (TS
Toa -127 .128 1.37 1.10 5.17 3.8 . mo” . 1. .8 59.8 3109 3110 0922 -
2b 26 | o 1,37 | 1.08 5- 381 . 80 #790] 1.22 32.3 615 | 3246 311»05 IS (&)}
Y o126 | 2128/ 1,37 | L2k | 5.50 |40 | 499 | 20,79 | & 1,10 340 55e5 | 32e9 | 3he6 | o (o))
» . o128 1,37 | 1adh | 5450 [heO | 499 | 2079 | & 1.0 3.0 5565 | 319 |3ke3 | .90
b o124 | o123 1,86 | 1,12 | 6,91 [3.7 | 1.01}-15,06 | 602} 1.93 3548 50,0 | 32.9 |33.3 | .988
5a A2k | «123) 1.86 | 1.21 | Be21 |hoks | 1.01] 15, 652| 1.67 o h3.3 | 32.7 {33.1 | .988
5b o12) | 123 1,86 | 1.20 | 8,2) |hok | 1,01 25,02 | o 1.67 o h3.6 | 328 {33.2 | o
5o «123] 2,86 | 1,21 | 8.22 L | 1.00] 15, o 1,68 o 43,3 | 324 [33.1 | 979
éa o123 | o123] 1,86 | L.hL | 9477 5.2 | 1,00| 15,12 | 4756| 1.29 13.9 33,3 129.0 | 30,2 { .
6éb . 2123 1.86 | L1 { 9,77 §5.2 | 1.01| 15,06 | ,756] 1.29 3.8 33 | 28,6 |30s2 | W97
6o . «123] 2,86 | 1L | 9,73 {542 | 1.01] 15,03 | o756} 1429 o 33.4 | 28,0 {29.9 #9336
Ta . 124 186 | 1,55 |11.2h |640 | 1,00 15,11 | 831 1,12 47.3 28,7 {2h.6 |27s 893
Tb . 22| 1.86 | 1,55 [11.27 [640 | 1,01 14,98 | .832| 1.10 L7.3 28,7 2 {27 882
Te 12 { 1.86 { 155 |11,22 [6,0 | 1.00| 15,0k | .83 L.10 W7k 5 {248 {275 | .903
Ba | o122 | .121] 2,37 | 1.30 | 9.07 {38 | 2.01{ 19.38 | .5h8] 2.2 42,8 3.0 | 29,5 |30.2 | 976
% o122 | J121f 2,37 | 1.30 | 9.12 {3.9 | 1.01] 19.33 | .550] 2.23 42,8 3.1 | 28,1 |29.6 | 949
8o #123 | 121} 2,37 | .30 | 2,06 [3.8 | 1.0L1] 19,19 | .| 2, h2.6 35 28.9 |29.9 | 967
% W23 | 22} 2,37 | 1.5k [11.92 [5,0 | 2.01] 19,20 | .652| 1.67 9.1 26,6 23,8 |24 | 971
» #3123 | 121 2,37 | o5k 12,90 [5.0 | 1,01} 19.31 | .650] 1.67 . 26,3 L |25.0 ) .
% o123 | 122) 2,37 | 1.5L [11.87 [5.0 { 1.00]19.29 | « 1.69 !5*9'1 26,6 §23.1 [2h5 | 9h3
10a 2123 | J121f 2,37 | 1,78 |1he23 1646 | 2.02] 19.20 | 753} 1.28 6.1 20, B8 1232 | .
10b 22 | 122) 2,37 | 1.78 |14.21 [6.0 | 1,001 19.35 | .75 1.30 56,0 20,5 |18.5 {23.1 | 801
a o123 | W122] 2,37 | 1.93 68 (642 | 1,00 19438 | 115 £9.8 17.9 | 15.7 |22.7 | 692
]Jh 0123 .122 12037 1093 uh7° 6-2 1-w 19o27 0816 1-1!! 5907 L 1701 2206 i757
e 0123 0123 2.37 1.93 071 602 1.00 19.25 . 10111 5906 18.1' o 22.8 . 8
12a 0119 #1221 3,00 1-35 ]-1095 lho Q98 25-18 -m 3-]5 !l6.9 2902 2508 2706 .935
12 «120 | 2122 3,00 | 2,35 [12,00 |heO | <98] 25.07 | LlsB| 3. 14647 29,) | 25.4 |27.1 | 937
1% 2120 | .122] 3.00 | 1. 1.12;20 .0 gg gg.ls e .15 o9 g.z :25.2 27.4 AT
13 #120 | J22] 3,00 | 1. 7 9] . 13 | . . N o . o
m cm 0122 3.00 1065 066 h09 . 8 25018 .5!18 2-32 5hl6 2105 w.h 2“01 .
U 19 | 22| 3,00 | 1.95 (16479 |5.6 | 4981 25.20 | i8] L.76 o 1643 o1 224 | 703
b o119 | 2122] 3,00 | 1495 |16.TT |546 98 g.lﬂ S8l L.76 62,8 16,3 | 16,1 |22.6 | 713
ll;c «120 «122] 3,00 1095 16.79 o ,98 005 .6!;8 1.7h » 1602 o0 2205 .
a o119 | J122] 3,00 | 2.h) |18,56 [6,2 | ,98]25.13 | . 1. 7646 10,9 | 1.2 [21..2 | .528
15b o119 | #122| 3,00 | 2.kl [18.57 |642 | 97| 25425 | & 1,18 76.8 20,9 | 10,5 [21.0 | .500
156 J119 | +123] 3,00 20“& 18,57 642 |- o937 25o25 -8111 1,19 7607 10,9 11,1 (21,0 0529
a8 o g
E-;@%,mh-mmm u ™ 0.3
" 12(1-F)oy

MATIONAL ADVISOHY i
' COMMITTEE FOR AERONAUTICS




TAHLE 2.~ DIMENSTONS AND TEST RESULTS MR Z-SECTTION
COIJANS THAT TEVELOP LOCAL INSTABILITY

ty by by 1 A by by 2042 ‘% O | ax | Ter
cotem | 2| camy fetmy| o | o [ B 5 | B | 0 [ ST (| o | oo [
{rig. 3) {a)
la |0,127] 0,128 [L37 | .03 | L.8L]3.5]0.99] 10.83 | 0.751] 153 28,9 76.6 | 32,5 | 5.3 [0.921
Ih Ja27 . 1,37 | 1,03 | L.fh o992 | 10.81 1 o7HP| 150 Tlh B, 955
2 «127 1,37 | 1,5 | 5.50) 0| .99 |10.90| B38| 1.26 38 63.5 | 33.6 | 3h6 | T2
o 12 ﬁﬂ L67 | 1.09 | 6,93 3.702.00]15.01| .580] 2,0 3249 592 | 3%2 | 33.7 | «585
3 124 187 | 109 o9 | 3.7 12003509 581 2,% 2.9 593 336 | 585
Im J2h {1,687 |22 | 8,23] kb fl.00]25.05] S50 2, B9 h9.8 | 3Lk [ 335 | 937
Ih] Jazh| .24 §1.B7 | L.22 | 8.23] L.k | 2.00] 15.07| .650| 1.92 5.9 b9.7 | 3.6 [ 33.0 | 958
e «12) ’]éi 1.87 | Lz2 | 6.2 ;-h 1011508 | 649|152 19,6 | 2.4 | 336 | 970
Sa S22 . 1,87 fLln | 9.73|5.2|1.00]|15,08] 751 x3 39.0 | 0.6 | .4 | 54
%o T ) 9.75 | 5.2 | 1,00 [15.07 | 761] 1.k8 ho. 38,3 | 28.7 | 0.8 | 53R
éa olzh 112& 1-87 1. 610 .J-.CO 15-07 .329 1-21 l‘lhaz 2-9 2703 '2807 -951
& JI25) 32 {1.67 1L,25 | 6,0 | 1,00 | 15 832] .27 kh.2 32,9 [27.2 | 29.3 | 928
o 24 1,56 | 1.20{ 6,0 {1,.01}135.03| 832} 1,26 hha2 2.8 | 27.5 |29.1 | %5
7 JA23] W21 12,37 | L30 | 9.47 | O |1.02(19.27 | J5h7| 2.50 0.3 39.6 I | o9
Ba. 2123|121 2,37 | Lsh | 1,86 5.0 [ 1.02 | 19,28 ] 647|190 h6.2 3.0 | 24,7 | 268 | 922
Bb J123] .12l (2,37 | 1.5k | 11,39 ] 5.0 | 1.02 | 19,291 .G)5] 1,90 bba2 0.0 § 2,y {26, | 954
Bo 2123} W121 12,37 | 1.5y | 1,89 | 5.0 | 1021900 647} 1.90 o 29.9 | 24l | 26.3 | 928
. ba JA23F 224 |2.37.| LB 6.0 10011932 | -Th9 | 151 o0 23.7 | 20.9 |'2ha | 867
% A23F 122 (2,37 | .78 | .2l 1 6.0 (100 £15.29 | JZh9| 151 SL.9 23,8 | 210 | 2h.3 | 864
%0 a23) o122 (2,37 | 1,78 6,0 1,00 |19.29| J7h9| 151 .0 23.8 2.3 %
10a J23] 123 237 | 193 | 1468 | 6.2 1,00 19.32 | L813] 132 5.6 20,8 | 18,6 | 23.3 | &
10: a123 .122 2.3’1 1-93 M 6.2 ]-om 19-33 -ms 1-ﬂ 9503 mﬁ 16-9 2«3‘2 .725
100 2] a2z [2.37 158 | 6.1 ] 1,00 119,36 | 815( 1.3 559 20,5 |17.2 |23.3 | 738
n L7 G123 (3,00 | 1.33 49| 47 [25.66] Whl2| 3.L7 5.5 .0 | 28,1 |28.2 | 926
12a . 21 {3,000 L.3h | 1L.85 97| 28.67] b8 3k 15.8 2.6 | 2.3 {271 | 97
1% 171 G121 13,00 | .35 | 10.98 (LD | 497 | 25.67 | .5D| 3443 5.8 1.6 | 255 | 215 | «927
12¢ J17] 121 |3.00 | L35 | 11.90 | LD | W97 |25.69| 451 3.43 k5.9 205 | 256 |215 | 92
}g‘ o171 121 |3.00 60 1.9 97| 2569 S5h| 2.6 52.5 23,2 | 20.h | 23.7 361
B S IS LR R 58 S| B[ |E R B
J17| Ja: . . . o o .
e Q07| .121 [3.00 | L8 o2 |55 97| 2565 28] 2,11 58.h 18,8 [ 7.6 |22.7 | .5
15a L17| W122 |3.00 | 2.4 | 28.67 | 6.2 | 96|25 12| 1.2 Thed 12, | 1.3 | 20.6 ﬁ
15b J17] 122 {3,00 § 2.4 | 18.83 6|5 L1 1,39 719 2.4 |10.7 | 20,k
18 J17| .122 |3.00 § 2.k 6.2 | J96]|25.62] 802|139 12,k | 10,5 |20.6 | 510
2
oo R

.‘_.._pwﬁ,m B, = 6500 kel and
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TABLIE 3.~ DIMEESIONS AMD TESY EESULTE FOR CHANWRI-SECTTON
COLTMMS THAT DEVELGP LOCAT THSTARTLITY

[1 5
AL AL RN R by B2 | e | x| 0
Golma | (sm.) [ (ana) | (102) | (4ma) | (ame) | By [T | By | By "3,"‘? (k) | | (1) | Gy
&
la {0,227]|0.128] 1,37 | 1402 | 5.35] 3.8 [1.001 10,71 | 0,7hh | L5l 28.5 78,9 335 | 33.9 |0.988
L | 229] o128] 2,37 |1.02 | 5.15] 3.8 [1.00] 2062 | WIBT|L53|  2B.L 1.6 335 | 3k | 202
<n Ly wlZf F LoJ( L) h.iz Ja0 | LAV .w-g oI | Lo Me)J (LN J3eU 33520 «7(0
b J27 | 12711.37 ] L.08 | 5.16)] 3.8 .99 20, o792 | 139 3.3 N - 1]
3a J23 | WJ122] 2.67 W97 6.95] 2.7 (185 ] 1538 | 532 2.6 0,68 67 335 | 33.9 | .988
£ Ak ] Ja22] 1,87 | 996 6.95] 3.7 | L.ar | 15436 | 532 | 2.6 ao.g 67 332 | 30 .%g
i: 2231 42221187 | W95 6.5 ﬁ' 1,00 15,27 | o531 |2.64 0+ 6ol (3343 ] 332 | &
J23| J2252.87 | 997 8,25 hek | 2.00| 15.18 | .532 | 2.62 .0 66,8 [32.9 | 33.3 | 988
15}7 J23) L12211,87 | L99T| B8.23 L0159 | W532 ] 2.62 3.0 66,7 133.0 ] 33.3 | o0
. ﬁ J22 [ 187 {102 | 9.75]5.2 {100 1538 | W5h3 | 2.52 .6 63 [32.6 | 23li | o976
Sa W1230 1,87 | 120 | 6a9h| 347 | 2400 15,06 | ,5B9 | 2.18 337 565 | 328 | 335 | 979
& . #1231 1,87 |1.11 6'2? ?n'l 1,01 | 15406 |-4550 12,18 33,7 56.5 [32.8 | 33.3 | #5985
Ta J23£1.87 | L1 | 8. L0L| 15,03 | «6hh | 1.92 o 50,0 [32.6 | 32,9 | 991
T «12311.87 | .24 8,25 | Lk 15, +hl 1-% 195 1331 | 3342 97
To «12)) .]2‘; 1. L2 8,231 by | 1,01} 15, SOl | L 36,0 ho,5 | 2,9 | 33,0 597
Sa J241 . 1,67 | L0 | 9.75]5.2 {1,001 15,05 | TS | 152 ook 393 [ 30,7 | 20 | 59
8 -lzll L] 1-37 LHJ 9!75 502 1,00 ]5-],“ 07135 1!53 h-u-3 3905 0. 2.3 1957
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bw >
-
—~» d—‘['F.
b
[y -
- YV N/

“_bF——* l«—bF——r
L l — 1
el A
bw bw
te t 1 l
. l A lF -/ Lt/r i
J] 1 1

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure I.- Cross sections of H-, Z-, and channel-
section columns.



NACA TN No. 1156 Fig. 2
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Figure 2.- Values of ky for H-section
columns. (From reference 7.)
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Fig. 3 ) i NACA TN No. 1158
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NACA TN No. 1156 L . Fig. 4

(a) \Unassembled.

{b) Assembled.

Figure 4.- Modified Montgomery-Templin type of compression
fixture using grooved steel supporting plates.
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Fiqure §5.— Compressive stress-strain curves for extruded O-1HTA
magnesium alloy for with-graln direction.



Fig. 6 ’ - NACA TN No. 1156
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Figure © .- Variation of compressive yield sivess
over a cross section of an extruded O-1HTA
magnesium alloy H-section with web and,
flanges ouzs inch thick. (Stress in ksi.)
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Fig. 8 o NACA TN No. 1156
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Figure 8.~ Variation of rand. m with stress
for extruded. O-1HTA magnesium al IOL{(
For the curve of ; Gy (entire cross saction), 34.Ksi.
For the curves ofn, &, (flange), 34Ksi ,Oag(welj 33 Kst.



NACA TN No. 1156 " |  Fig. 9

Figure 9.~ Local instability of an H-section column
under test.
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Figure 10.- Plate-buckling curves for extruded O-1HTA
magnesium alloy obtained from tests of HyZ, and
channel-section columns. Ggy (lange),34-Ksi ; Ocy fveb),33Ksi.



Fig. 11 NACA TN No. 1158
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Figure | .- Varlation of ogrwith Ggr/n for plates of extruded
0-1HTA magnesium alloy obtained from tests of H-, Z-,
and channel-section columns. ooy (flange),34Kst ;

Gy (web),33Ksi.
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Figure 12.— Variation of G with g /Gy for
plafes of extruded O-1HTA magnesium alloy
obtained from tests of HZ-,and channel -
section columns. oy(flange)4Kst 5 Ogyfwel 33Kst.
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Figure I3.- Variation of Gpwith g/ for plates of extruded.
O-1HTA magnesium alloy from tests of H-,Z-,and
channel - section columns. Ggy(flange), 34Ksi; o, fwet 33Ksi.



